Diagnosis, surveillance, and epidemiologic evaluation of viral infections in pediatric cardiac transplant recipients with the use of the polymerase chain reaction.
Viral infections, particularly those caused by cytomegalovirus, are a major cause of postoperative morbidity and mortality in heart transplant recipients. These infections have classically been diagnosed by history, physical examination, peripheral viral cultures, and serologic studies. These methods are often time-consuming and lack sensitivity. Positive viral cultures from the heart are rarely obtained, and viral myocarditis and acute cellular rejection are unable to be differentiated histologically. We have therefore used the polymerse chain reaction to diagnose possible viral infection in pediatric heart transplant recipients with findings consistent with acute unexplained rejection. Polymerase chain reaction was used as an aid to diagnose cytomegalovirus infection of cardiac tissue obtained by right ventricular endomyocardial biopsy and follow its long-term course. In addition, polymerase chain reaction was used to diagnose infection of the heart by other viruses in patients with clinical and histologic evidence of rejection, especially those with unexplained late rejection or chronic rejection. Polymerase chain reaction primers were designed to amplify nucleic acid sequences from cytomegalovirus, parvovirus, adenovirus, herpes simplex virus, Epstein-Barr virus, and the RNA viruses of the Enterovirus family. Forty patients underwent serial right ventricular endomyocardial biopsy (129 samples) for rejection surveillance with positive results obtained in 41 samples (32%) from 21 patients. Viral genome amplified included cytomegalovirus in 16 samples, adenovirus in 14, enterovirus in 6, parvovirus in 3, and herpes simplex virus in 2. In 13 of the 21 patients positive for viral genome (62%), endomyocardial biopsy histologic scores were consistent with multifocal moderate to severe rejection (Internal Society for Heart and Lung Transplantation scores of 3A or greater). Polymerase chain reactions may be used as a rapid and sensitive method to evaluate postoperative viral infections in heart transplant recipients, especially in those with late-onset rejection or chronic rejection. Polymerase chain reaction may also be useful in the serial analysis of cytomegalovirus status in transplant recipients. The use of multiple viral primers improves the diagnostic evaluation of these patients and may lead to a better understanding of the epidemiologic characteristics of posttransplantation viral infections and the cause of late or chronic rejection.